The structures of two isomeric compounds of 5-nitroquinoline with chloro-and nitro-substituted benzoic acid, namely, 2-chloro-4-nitrobenzoic acid-5-nitroquinoline (1/1), (I), and 5-chloro-2-nitrobenzoic acid-5-nitroquinoline (1/1), (II), both C 7 H 4 ClNO 4 ÁC 9 H 6 N 2 O 2 , have been determined at 190 K. In each compound, the acid and base molecules are held together by an O-HÁ Á ÁN hydrogen bond. In the crystal of (I), the hydrogen-bonded acid-base units are linked by a C-HÁ Á ÁO hydrogen bond, forming a tape structure along [120]. The tapes are stacked into a layer parallel to the ab plane via N-OÁ Á Á interactions between the nitro group of the base molecule and the quinoline ring system. The layers are further linked by other C-HÁ Á ÁO hydrogen bonds, forming a threedimensional network. In the crystal of (II), the hydrogen-bonded acid-base units are linked into a wide ribbon structure running along [110] via C-HÁ Á ÁO hydrogen bonds. The ribbons are further linked via another C-HÁ Á ÁO hydrogen bond, forming a layer parallel to (110). Weakinteractions [centroid-centroid distances of 3.7080 (10) and 3.7543 (9) Å ] are observed between the quinoline ring systems of adjacent layers. Hirshfeld surfaces for the 5-nitroquinoline molecules of the two compounds mapped over shape index and d norm were generated to visualize the weak intermolecular interactions. ISSN 2056-9890 2019), such a short disordered hydrogen bond was not observed, suggesting that the strength of the hydrogen bond between the acid O atom and the base N atom is strongly influenced by other weak intermolecular interactions.
Chemical context
The properties of hydrogen bonds formed between organic acids and organic bases depend on the pK a values of the acids and bases, as well as the intermolecular interactions in the crystals. For the system of quinoline and chloro-and nitrosubstituted benzoic acids, we have shown that three compounds of quinoline with 3-chloro-2-nitrobenzoic acid, 4-chloro-2-nitrobenzoic acid and 5-chloro-2-nitorbenzoic acid, the ÁpK a [pK a (base) -pK a (acid)] values of which are 3.08, 2.93 and 3.04, respectively, have a short double-well OÁ Á ÁHÁ Á ÁN hydrogen bond between the carboxy O atom and the aromatic N atom (Gotoh & Ishida, 2009 ). Similar OÁ Á ÁHÁ Á ÁN hydrogen bonds have also been observed in compounds of phthalazine with 3-chloro-2-nitrobenzoic acid and 4-chloro-2-nitrobenzoic acid with ÁpK a values of 1.65 and 1.50, respectively (Gotoh & Ishida, 2011a) , and of isoquinoline with 3-chloro-2-nitrobenzoic acid with ÁpK a = 3.58 (Gotoh & Ishida, 2015) . On the other hand, in 2-chloro-4-nitrobenzoic acid-quinoline (1/1) with ÁpK a = 2.86 (Gotoh & Ishida, 2011b) , 3-chloro-2-nitrobenzoic acid-5-nitroquinoline (1/1) with ÁpK a = 0.98, 3-chloro-2-nitrobenzoic acid-6-nitroquinolune (1/1) with ÁpK a = 1.42 and 8-hydroxyquinolinium 3-chloro-2-nitrobenzoate with ÁpK a = 3.02 (Gotoh & Ishida, Table 1 Hydrogen-bond geometry (Å , ) for (I).
Cg3 and Cg4 are the centroids of the C11-C16 ring and the N2/C8-C16 ring system, respectively.
D-HÁ Á ÁA
D -H HÁ Á ÁA D Á Á ÁA D -HÁ Á ÁA O1-H1Á Á ÁN2 1.02 (8) 1.58 (7) 2.585 (5) 168 (7) C8-H8Á Á ÁO2 i 0.95 2.59 3.174 (6) 120 C9-H9Á Á ÁO2 i 0.95 2.56 3.152 (6) 120 C13-H13Á Á ÁO4 ii 0.95 2.52 3.289 (6) 138 N3-O5Á Á ÁCg3 iii 1.23 (1) 3.06 (1) 3.724 (4) 113 (1) N3-O5Á Á ÁCg4 iii 1.23 (1) 3.25 (1) 4.118 (4) 128 (1) Symmetry codes: (i) Àx þ 1; y þ 1 2 ; Àz; (ii) x À 1; y þ 2; z; (iii) x; y þ 1; z. Table 2 Hydrogen-bond geometry (Å , ) for (II). Symmetry codes: (i) Àx þ 2; Ày; Àz; (ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) x À 1; y þ 1; z.
Figure 3
A packing diagram of (I), showing the hydrogen-bonded tape structure formed via O-HÁ Á ÁN and C-HÁ Á ÁO hydrogen bonds (green dashed lines), and N-OÁ Á Á interactions (magenta dashed lines) between the tapes. The N-OÁ Á Á interactions including the centroid of the ten-membered quinoline ring system (Cg4) have been omitted for clarity. [Symmetry codes: (ii) x À 1, y + 2, z; (iii) x, y + 1, Àz + 1.]
Figure 1
The molecular structure of (I), showing the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level and H atoms are shown as small spheres of arbitrary radii. The O-HÁ Á ÁN hydrogen bond is indicated by a dashed line.
Figure 2
The molecular structure of (II), showing the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level and H atoms are shown as small spheres of arbitrary radii. The O-HÁ Á ÁN hydrogen bond is indicated by a dashed line.
ther by an O-HÁ Á ÁN hydrogen bond between the carboxy group and the N atom of the base ( Fig. 1 and Table 1 3.94 (17) and 7.5 (5) , respectively, with the benzene ring (C1-C6) and the carboxy group (O1/C7/O2). In the acid molecule, the benzene ring makes dihedral angles of 4.3 (5) and 2.5 (5) , respectively, with the carboxy group and the nitro group (O3/ N1/O4), while in the base molecule, the quinoline ring system and the attached nitro group (O5/N3/O6) are somewhat twisted with a dihedral angle of 36.2 (5) . The molecular structure of (II) is shown in Fig. 2 . Similar to (I), the acid and base molecules are held together by an O-HÁ Á ÁN hydrogen bond (Table 2 ). In the acid-base unit, the quinoline ring system and the hydrogen-bonded carboxy group are almost coplanar, with a dihedral angle of 2.9 (2) , while the quinoline ring system and the benzene ring of the acid are twisted with respect to each other by a dihedral angle of 37.37 (6) . In the acid molecule, the benzene ring makes dihedral angles of 40.3 (2) and 47.12 (19) , respectively, with the carboxy and nitro groups. In the base molecule, the dihedral angle between the quinoline ring system and the attached nitro group is 11.3 (2) .
Supramolecular features
In the crystal of (I), the hydrogen-bonded acid-base units are linked by a C-HÁ Á ÁO hydrogen bond (C13-H13Á Á ÁO4 ii ; symmetry code as in Table 1 ), forming a tape structure along [120] . The tapes are stacked into a layer parallel to the ab plane ( Fig. 3 ) via N-OÁ Á Á contacts (N3-O5Á Á ÁCg3 iii and N3-O5Á Á ÁCg4 iii ; Table 1 ) between the nitro group of the base and the quinoline ring system; Cg3 and Cg4 are the centroids of the C11-C16 ring and the N2/C8-C16 ring system of the base molecule, respectively. The layers are further linked by other C-HÁ Á ÁO hydrogen bonds (C8-H8Á Á ÁO2 i and C9-H9Á Á ÁO2 i ; Table 1 ), forming a three-dimensional network.
In the crystal of (II), the hydrogen-bonded acid-base units are linked into a wide ribbon structure running along [110] ( Fig. 4 ) via C-HÁ Á ÁO hydrogen bonds (C3-H3Á Á ÁO4 i , C13-H13Á Á ÁO2 iii and C14-H14Á Á ÁO2 iii ; symmetry codes as in Table 2 ); the mean plane of the non-H atoms in the ribbon is parallel to (773). The ribbons are further linked via another C-HÁ Á ÁO hydrogen bond (C10-H10Á Á ÁO3 ii ; Table 2) , forming a layer parallel to (110). Between the layers, weak interactions are observed; the centroid-centroid distances are 3.7080 (10) and 3.7543 (9) Å , respectively, for Cg2Á Á ÁCg2 iv and Cg2Á Á ÁCg4 vi , where Cg2 and Cg4 are the centroids of the N2/C8-C11/C16 ring and the N2/C8-C16 ring system of the base molecule, respectively [symmetry code: (iv) Àx, Ày + 1, Àz + 1].
Hirshfeld surfaces for the 5-nitroquinoline molecules of (I) and (II), mapped over shape index and d norm (Turner et al., 2017; McKinnon et al., 2004 McKinnon et al., , 2007 , are shown in Figs. 5 and 6. The three C-HÁ Á ÁO interactions in (I) (C8-H8Á Á ÁO2 i , C9-H9Á Á ÁO2 i and C13-H13Á Á ÁO4 ii ; Table 1 ) are viewed as faintred spots on the d norm surfaces [arrows (1)-(3); Fig. 5 ]. In addition to these interactions, the N-OÁ Á Á contacts (N3-O5Á Á ÁCg3 iii and N3-O5Á Á ÁCg4 iii ; Table 1 ) are shown as broad blue and red regions, respectively, in the front and back views of shape-index surfaces [arrows (4)]. The three C-HÁ Á ÁO interactions in (II) (C10-H10Á Á ÁO3 ii , C13-H13Á Á ÁO2 iii and C14-H14Á Á ÁO2 iii ; Table 2 ) are also represented as faint-red spots on the d norm surfaces [arrows (1)-(3); Fig. 6 ]. By contrast with the shape-index surfaces of (I),interactions between the quinoline ring systems of inversion-related molecules [Cg2Á Á ÁCg2 iv and Cg2Á Á ÁCg4 vi ; symmetry code: (iv) Àx, Ày + 1, Àz + 1] are indicated by blue and red triangles on the shapeindex surface [arrow (4) in the front view of (II)].
Database survey
A search of the Cambridge Structural Database (Version 5.40, last update August 2019; Groom et al., 2016) for organic cocrystals/salts of 5-nitroquinoline with carboxylic acid deri-vatives gave five structures, namely, 3-aminobenzoic acid-5nitroquinoline (1/1) (refcode PANYIM; Lynch et al., 1997) , 4animobenzoic acid-5-nitroquinoline (1/2) (PANZEJ; Lynch et al., 1997) , indole-2-carboxylic acid-5-nitroquinoline (1/2) (GISGUK; Lynch et al., 1998) , indole-3-acetic acid-5-nitroquinoline (1/2) (GISHAR: Lynch et al., 1998) and (2,4,5-trichlorophenoxy)acetic acid-5-nitroquinoline (1/1) (XAP-WOA; Lynch et al., 1999) . In these compounds, the dihedral angles between the quinoline ring system and the attached nitro group vary in the wide range 2.2 (4)-32.9 (4) , which implies that the orientation of the nitro group is mainly affected by intermolecular interactions.
A search for organic cocrystals/salts of 2-chloro-4-nitrobenzoic acid with base molecules gave 60 structures, while for organic cocrystals/salts of 5-chloro-2-nitrobenzoic acid with base molecules, five compounds were reported. Limiting the search to quinoline derivatives of these compounds gave three compounds, namely, 2-chloro-4-nitrobenzoic acid-quinoline (1/1) (YAGFAP; Gotoh & Ishida, 2011b), 8-hydroxyquinolinium 2-chloro-4-nitrobenzoate (WOPDEM; Babu & Chandrasekaran, 2014) and 5-chloro-2-nitrobenzoic acidquinoline (1/1) (AJIXAT; Gotoh & Ishida, 2009 
Synthesis and crystallization
Crystals of compounds (I) and (II) were obtained by slow evaporation from acetonitrile solutions of 5-nitroquinoline with chloronitrobenzoic acids in a 1:1 molar ratio at room temperature [80 ml acetonitrile solution of 5-nitroquinoline (0.117 g) and 2-chloro-4-nitrobenzoic acid (0.135 g) for (I), and 50 ml acetonitrile solution of 5-nitroquinoline (0.099 g) and 5-chloro-2-nitrobenzoic acid (0.112 g) for (II)].
Refinement
Crystal data, data collection, and structure refinement details are summarized in Table 3 . All H atoms in compounds (I) and (II) were found in difference Fourier maps. H atoms on O atoms in (I) and (II) were refined freely, with distances of O1-H1 = 1.02 (8) Å in (I) and O1-H1 = 0.99 (4) Å in (II). Other H atoms were positioned geometrically (C-H = 0.95 Å ) and treated as riding, with U iso (H) = 1.2U eq (C). For both structures, data collection: PROCESS-AUTO (Rigaku, 2006) ; cell refinement: PROCESS-AUTO (Rigaku, 2006) ; data reduction: PROCESS-AUTO (Rigaku, 2006) ; program(s) used to solve structure: SHELXT2018 (Sheldrick, 2015a); program(s) used to refine structure: SHELXL2018 (Sheldrick, 2015b); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: CrystalStructure (Rigaku, 2018) and PLATON (Spek, 2015) . Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
2-Chloro-4-nitrobenzoic acid-5-nitroquinoline (I)

Crystal data
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Cl1 0.57519 (8) (6) C7-O1-H1 109 (4) O1-C7-C1 115.9 (4) O4-N1-O3 123.9 (4) N2-C8-C9 122.0 (4) O4-N1-C4 117.9 (4) N2-C8-H8 119.0 O3-N1-C4 118.2 (3) C9-C8-H8 119.0 C8-N2-C16 119.5 (4) C10-C9-C8 120.6 (4) O6-N3-O5 124.0 (4) C10-C9-H9 119.7 O6-N3-C12 117.1 (4) C8-C9-H9 119.7 O5-N3-C12 118.9 (3) C9-C10-C11 118.6 (4) C2-C1-C6
118.2 (4) C9-C10-H10 120.7 C2-C1-C7 126.9 (3) C11-C10-H10 120.7 C6-C1-C7
114
118.4 (4) C13-C12-N3 116.4 (3) C4-C3-H3 120.8 C11-C12-N3 120.5 (4) C2-C3-H3 120.8 C12-C13-C14 119.7 (3) C5-C4-C3 122.9 (4) C12-C13-H13 120.1 C5-C4-N1 118.9 (3) C14-C13-H13 120.1 C3-C4-N1 118.2 (4) C15-C14-C13 120.2 (4) C4-C5-C6 117.9 (3) C15-C14-H14 119.9 C4-C5-H5 121.0 C13-C14-H14 119.9 C6-C5-H5 121.0 C14-C15-C16 120.0 (4) C5-C6-C1 121.8 (4) C14-C15-H15 120.0 C5-C6-H6 119.1 C16-C15-H15 120.0 C1-C6-H6 119.1 N2-C16-C15 117.2 (4) O2-C7-O1 124.2 (4) N2-C16-C11 121.5 (4) O2-C7-C1 119.9 (4) C15-C16-C11 121.3 (3)
2.1 (6) C16-C11-C12-C13 2.9 (6) C1-C2-C3-C4 0.5 (6) C10-C11-C12-C13 179.7 (4) Cl1-C2-C3-C4 178.7 (3) C16-C11-C12-N3 −176.6 (4) C2-C3-C4-C5 −1.0 (7) C10-C11-C12-N3 0.2 (6) C2-C3-C4-N1 −179.4 (4) O6-N3-C12-C13 −34.6 (6) O4-N1-C4-C5 3.3 (6) O5-N3-C12-C13 144.6 (4) O3-N1-C4-C5 −176.7 (4) O6-N3-C12-C11 144.9 (4) O4-N1-C4-C3 −178.1 (4) O5-N3-C12-C11 −35.9 (6) O3-N1-C4-C3 1.8 (6) C11-C12-C13-C14 −1.7 (7) C3-C4-C5-C6 1.3 (7) N3-C12-C13-C14 177.8 (4) N1-C4-C5-C6 179.7 (4) C12-C13-C14-C15 0.0 (7) C4-C5-C6-C1 −1.2 (6) C13-C14-C15-C16 0.2 (7) C2-C1-C6-C5 0.8 (6) C8-N2-C16-C15 179.2 (4) C7-C1-C6-C5 −179.7 (4) C8-N2-C16-C11 0.2 (6) C2-C1-C7-O2 −176.0 (4) C14-C15-C16-N2 −177.9 (4) C6-C1-C7-O2 4.5 (6) C14-C15-C16-C11 1.1 (7) C2-C1-C7-O1 4.2 (6) C12-C11-C16-N2 176.4 (4) C6-C1-C7-O1 −175.3 (4) C10-C11-C16-N2 −0.7 (6) C16-N2-C8-C9
1.3 (7) C12-C11-C16-C15 −2.6 (6) N2-C8-C9-C10 −2.4 (7) C10-C11-C16-C15 −179.6 (4)
Hydrogen-bond geometry (Å, º) Cg3 and Cg4 are the centroids of the C11-C16 ring and the N2/C8-C16 ring system, respectively. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.42 e Å −3 Δρ min = −0.39 e Å −3 Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Reflections were merged by SHELXL according to the crystal class for the calculation of statistics and refinement. _reflns_Friedel_fraction is defined as the number of unique Friedel pairs measured divided by the number that would be possible theoretically, ignoring centric projections and systematic absences.
x y z U iso */U eq Cl1 0.14420 (7) 0.28783 (7 0.0383 (7) 0.0413 (7) 0.0295 (6) 0.0079 (5) −0.0075 (5) −0.0150 (5) O2 0.0500 (8) 0.0468 (8) 0.0289 (6) 0.0086 (6) −0.0146 (5) −0.0075 (5) O3 0.0544 (8) 0.0521 (9) 0.0544 (8) −0.0177 (7) −0.0210 (7) −0.0056 (7) O4 0.0337 (7) 0.0574 (10) 0.0559 (8) 0.0116 (6) −0.0050 (6) −0.0061 (7) O5 0.0689 (10) 0.0644 (10) 0.0325 (7) −0.0043 (8) 0.0003 (7) −0.0192 (7) O6 0.0579 (9) 0.0479 (9) 0.0567 (9) 0.0053 (7) −0.0009 (7) −0.0234 (7) N1 0.0296 (7) 0.0450 (9) 0.0289 (7) −0.0034 (6) −0.0018 (5) −0.0007 (6) N2 0.0294 (6) 0.0313 (7) 0.0293 (6) −0.0064 (5) −0.0030 (5) −0.0079 (5) N3 0.0347 (8) 0.0400 (8) 0.0355 (7) −0.0129 (6) 0.0037 (6) −0.0147 (6) C1 0.0310 (8) 0.0252 (7) 0.0227 (7) −0.0023 (6) −0.0029 (6) −0.0038 (6) C2 0.0302 (8) 0.0287 (8) 0.0288 (7) −0.0030 (6) −0.0037 (6) −0.0022 (6) C3 0.0409 (9) 0.0378 (9) 0.0310 (8) −0.0029 (7) 0.0048 (7) −0.0111 (7) C4 0.0538 (11) 0.0396 (10) 0.0275 (8) −0.0120 (8) −0.0001 (7) −0.0130 (7) C5 0.0455 (10) 0.0364 (9) 0.0252 (7) −0.0145 (7) −0.0090 (7) −0.0040 (7) C6 0.0324 (8) 0.0343 (8) 0.0262 (7) −0.0045 (7) −0.0042 (6) −0.0057 (6) C7 0.0285 (7) 0.0313 (8) 0.0244 (7) −0.0035 (6) −0.0052 (6) −0.0067 (6) C8 0.0298 (8) 0.0339 (9) 0.0371 (8) −0.0069 (7) −0.0079 (6) −0.0054 (7) C9 0.0365 (9) 0.0405 (9) 0.0321 (8) −0.0107 (7) −0.0129 (7) −0.0016 (7) C10 0.0356 (8) 0.0410 (9) 0.0251 (7) −0.0134 (7) −0.0057 (6) −0.0078 (7) C11 0.0276 (7) 0.0294 (8) 0.0242 (7) −0.0121 (6) −0.0023 (5) −0.0051 (6) C12 0.0279 (7) 0.0305 (8) 0.0283 (7) −0.0109 (6) 0.0021 (6) −0.0080 (6) C13 0.0286 (8) 0.0301 (8) 0.0387 (9) −0.0072 (6) −0.0023 (6) −0.0033 (7) C14 0.0355 (9) 0.0393 (9) 0.0305 (8) −0.0070 (7) −0.0089 (7) 0.0007 (7) C15 0.0368 (9) 0.0382 (9) 0.0237 (7) −0.0081 (7) −0.0054 (6) −0.0052 (6) C16 0.0268 (7) 0.0298 (8) 0.0245 (7) −0.0093 (6) −0.0027 (6) −0.0045 (6)
Geometric parameters (Å, º)
Cl1-C5 1.7351 (17 
